Mutational and functional analysis of SLC4A4 in a patient with proximal renal tubular acidosis.
Permanent isolated proximal renal tubular acidosis (pRTA) with ocular abnormalities is a systemic disease with isolated pRTA, short stature and ocular abnormalities. We identified a novel homozygous deletion of nucleotide 2,311 adenine in the kidney type Na+/HCO3- cotransporter (kNBC1) cDNA in a patient with permanent isolated pRTA. This mutation is predicted to result in a frame shift at codon 721 forming a stop codon after 29 amino acids anomalously transcribed from the SLC4A4 gene. Cosegregation of this mutation with the disease was supported by heterozygosity in the parents of the affected patient. The absence of this mutation in 156 alleles of 78 normal individuals indicates that this mutation is related to the disease and is not a common DNA sequence polymorphism. When injected into Xenopus oocytes, the mutant cRNA failed to induce electrogenic transport activity. In addition, immunofluorescence and Western blot analysis failed to detect the expression of the full-length protein in mutant-injected oocytes. Our results expand the spectrum of kNBC1 mutations in permanent isolated pRTA with ocular abnormalities and increase our understanding of the renal tubular mechanism that is essential for acid-base homeostasis.